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§3.1
Reading Graphs; Linear Equations in 2 Variables
Outline

Definitions

  Bar graph
Line graph
Linear Equation in 2 Variables
Ordered Pair
x-coordinate

  y-coordinate
Table of Values
Solution for Linear Eq. in 2 Var.
Plotting

X-axis

  y-axis

Quadrants
Rectangular Coordinate System
Cartesian Coordinate System

  Origin

Plane

Bar graph


Line Graph

Linear Equations in 2 Variables

  Definition

     ax  +  by  =  c,
a ( b ( 0 and a,b, c ( ( 

  Solutions

     Ordered Pairs  (x,y)

     Infinite Number of Solutions

     Checking Solutions

     Completing Ordered Pairs


Evaluate at Given & Solve for Missing


Table of Values

  Plotting

     Rectangular Coordinate System/Cartesian Coordinate System


Quadrants


  Roman Numerals


  Counter-Clockwise

     Origin  (0,0)

     Find x and y-coordinates on axis and follow to point of intersection

Real World Applications

  Describe Linear Relationships

     Ex.
Cost/Year


Cost/Item


Retail/Cost to Produce

Homework p. 192-195 #1-7odd, #9-15all, #16-48even, #57-60all, #62, 68 & 70

Three of the things discussed in this section that I wish to give only cursory coverage are line graphs and bar graphs and scatter diagrams.  All are methods of representing data visually, but the bar graph is best used for comparison of data while the line graph is used for showing trends in data over time and scatter diagrams show a general trend.  Bar graphs can either be horizontal or vertical.  In Lial's book the graphs are vertical and the horizontal axis shows comparison information such as years, while the vertical axis shows the data being compared such as cost to manufacture.  Line graphs use paired data, which is the type of data we will be using in this chapter, graphed on a coordinate system and joined with line segments.  A line graph can be used to show the exact same information that a bar graph shows, but it focuses our attention directly upon the changes.  A scatter diagram is a plot of ordered pair without line segments drawn between.  It is useful in seeing a concentration of data points, which is one type of trend that may be useful to know.  I will leave these three as a discussion to read and assimilate through use of your book.  If you have any questions be sure to ask them in class.

Before we really get into a deep discussion about a linear equation in two variables, let's get some basic definitions under our belt.

The following is the Rectangular Coordinate System also called the Cartesian Coordinate System (after the founder, Renee Descartes).  The x-axis is horizontal and is labeled just like a number line.  The y-axis intersects the x-axis perpendicularly and increases in the upward direction and decreases in the negative direction.  The two axes usually intersect at zero on each.  They form a plane, which is a flat surface such as a sheet of paper (anything with only 2 dimensions is a plane).

[image: image1.png]53. The graph shows the value of a certain sport utility vehicle over the first 5 yr of
ownership.
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Use the graph to do the following.

(a) Determine the initial value of the SUV.

(b) Find the depreciation (loss in value) from the original value after the first 3 yr.
(¢) What is the annual or yearly depreciation in each of the first 5 yr?

(d) What does the ordered pair (5,5000) mean in the context of this problem?







A coordinate is a number associated with the x or y axis.

An ordered pair is a pair of coordinates, an x and a y, read in that order.  An ordered pair names a specific point in the system.  Each point is unique.  An ordered pair is written (x,y)

The origin is where both the x and the y axis are zero.  The ordered pair that describes the origin is (0,0).

The quadrants are the 4 sections of the system labeled counterclockwise from the upper right corner.  The quadrants are named I, II, III, IV.  These are the Roman numerals for one, two, three, and four.  It is not acceptable to say One when referring to quadrant I, etc.

A Linear Equation in Two Variables is an equation in the following form, whose solutions are ordered pairs.  A straight line visually (graphically) represents a linear equation in two variables.

ax + by  = c

a, b, & c are constants

x, y are variables

x & y both can not = 0
A linear equation in two variables has a solution that is an ordered pair. Since the first coordinate of an ordered pair is the x-coordinate and the second the y, we know to substitute the first for x and the second for y. (If you ever come across an equation that is not written in x and y, and want to check if an ordered pair is a solution for the equation, assume that the variables are alphabetical, as in x and y.  For instance, 5d  +  3b  =  10 : b is equivalent to x and d is equivalent to y, unless otherwise specified.)
Notice that we said above that the solutions to a linear equation in two variables!  A linear equation in two variables has an infinite number of solutions, since the equation represents a straight line, which stretches to infinity in either direction.  An ordered pair can represent each point on a straight line, and there are infinite points on any line, so there are infinite solutions.  The trick is that there are only specific ordered pairs that are the solutions!

If we wish to check a solution to a linear equation it is a simple evaluation problem.  Substitute the x-coordinate for x and the y-coordinate for y and see if the statement created is indeed true.  If it is true then the ordered pair is a solution and if it is false then the ordered pair is not a solution.  Let's practice.

Is An Ordered Pair a Solution?
Step 1:      Substitute the 1st number in the ordered pair for x

Step 2:
Substitute the 2nd number in the ordered pair for y

Step 3:
Is the resulting equation true?  
Yes, then it is a solution.







No, then it is not a solution.


Example:
Check to see if the following is a solution to the linear 

equation.

a)
y  =  -5x ; (-1, -5)

b)
x  + 2y  =  9 ; (5,2)

c)
x  =  1  ;  (0,1)

d)
x  =  1  ;  (1, 10)

e)
y  =  5  ;  (5, 12)

Note:  When you are given an equation for a horizontal or vertical line (you may recall from another class that these are y=#, x=# respectively) if the ordered pair does not have the correct y-coordinate (when it’s a horizontal line) or x-coordinate (when it’s a vertical line) then it is not a solution as we have observed in the last 3 examples.

Along with checking to see if an ordered pair is a solution to an equation, we can also complete an ordered pair to make it a solution to a linear equation in two variables.  The reason that we can do this is because every line is infinite, so at some point, it will cross each coordinate on each axis.  The way that we will do this is by plugging in the coordinate given and then solving for the missing coordinate.  Problems like this will come in two types – find one solution or find a table of solutions.  Either way the problem will be solved in the exact same way.  This will prepare us for finding our own solutions to linear equations in two variables so that we will be able to graph a line!

Completing An Ordered Pair to Find a Solution
Step 1:      Substitute the given coordinate into the linear equation in 2 variables

Step 2:
Solve for the remaining variable using your skills from Chapter 2

Step 3:
Give the solution as an ordered pair or in a table


Example:
Complete the ordered pairs to make it a solution for the 

       
linear equation in two variables.



x  (  4y  =  4  ;  (  ,-2) , (4,  )


Example:  
Complete the table of values for the linear equation





-2x  +  y  =  -1

	x
	y

	-2
	

	
	-3

	
	5


Now, in preparation for putting everything together to actually graph a linear equation in two variables from start to finish, we must learn to plot points on the Rectangular Coordinate System.

Plotting Points/Graphing Ordered Pairs

When plotting a point on the axis we first locate the x-coordinate and then the 

y-coordinate.  Once both have been located, we follow them with our finger or our eyes to their intersection as if an imaginary line were being drawn from the coordinates.

Example:
Plot the following ordered pairs and note their quadrants



a)  (2,-2)

b)  (5,3)

c)  (-2,-5)



d)  (-5,3)

e)  (0,-4)

f)  (1,0)


Also useful in our studies will be the knowledge of how to label points in the system.

Labeling Points on a Coordinate System

We label the points in the system, by following, with our fingers or eyes, back to the coordinates on the x and y axes.  This is doing the reverse of what we just did in plotting points.  When labeling a point, we must do so appropriately!  To label a point correctly, we must label it with its ordered pair written in the fashion – (x,y).


Example:
Label the points on the coordinate system below.








Real World Applications

More on Scatter Plots & Line Graphs

A scatter plot can nicely represent information in 2 columned tables or on bar charts (paired data).  A scatter plot is simply information plotted on a rectangular coordinate system, where the x and y axes represent independent and dependent data respectively.  Independent data is any data that comes about independently of any other data!  Dependent data is dependent upon the independent data.  A line graph is simply the next step in a scatter plot and is drawn by connecting the data points represented in the scatter plot according to the order of the independent variable.  When looking at line graphs we can begin to see patterns in our data.  We can see that data has linear relationships or nonlinear relationships.  It is the linear relationships that we will be studying in the chapter.  This simply means that the data points can be joined to form a straight line.  Nonlinear relationships, obviously mean that the data points can’t be joined to form a straight line.

Example:
Construct a line graph for the following information.  

The following information is approximate monthly 

insurance rates for a single person in the Bay Area from a major health insurance provider, as listed by the SJ Mercury News on Wednesday, September 25, 2002.

	Age Group
	Insurance Rate

	20’s
	$69

	30’s
	$98

	40’s
	$143

	50’s
	$233

	60’s
	$348






























Linear equations in 2 variables can be used to describe many real world problems, where one thing is dependent upon another.  Recall that the dependent variable is represented by y and the independent is represented by x.  Recall our word problems from the previous chapter that involved wages that are dependent upon hours worked, or cab fees that are dependent upon the miles traveled, or cost of a phone call that are dependent upon minutes connected.  In the last two examples there is also a constant that tells us where we must start before our independent variable begins to have an effect.


Example:
If it costs 55 cents to place a long distance call and for 

each minute (independent) of the call it costs 8 cents, write 

an equation to describe the cost of a telephone call (the 

dependent).  Then give the cost of making a 2, 5 and 22-

minute phone call.  Use a table to show your solutions as 

ordered pairs.

§3.2 Graphing Linear Equations in Two Variables
Outline
Definitions

  Graphing a Linear Equation
x-intercept
y-intercept
Line Through the Origin

  Vertical Lines


Horizontal Line

Graphing Linear Equations

  Find 3 Points

     2 Special Points


x-intercept


   Let y=0 and solve for x


y-intercept


   Let x=0 and solve for y


3rd Point


   Let x or y = #


   Solve for other variable

      Special Lines


Through the Origin


   ax  +  by  =  0


   ax  =  by


Vertical


   x  =  #


Horizontal


   y  =  #

Applications

  Modeling

Homework p. 204-207 #4,9,10,11, #14-20even, #21,22, #24-39mult.of3, & #45, 54

An intercept point is where a graph crosses an axis.  There are two types of intercepts for a line, an x-intercept point and a y-intercept point.  An x-intercept point is where the line crosses the x-axis and it has an ordered pair of the form (x,0).  A y-intercept point is where the line crosses the y-axis and it has an ordered pair of the form (0,y).  There is a distinction between an intercept point and an intercept.  The distinction is that an intercept is just the x-coordinate (for an x-intercept) or the y-coordinate (for the y-intercept).  Whenever I ask for an intercept, I am asking for an ordered pair even if I don’t say point – I tend to use intercept and intercept point interchangeably!

Finding the Y-intercept Point (X-intercept Point)

Step 1:     Let x = 0 (for x-intercept let y = 0)
Step 2:     Solve the equation for y (solve for x to find the x-intercept)

Step 3:     Form the ordered pair (0,y) where y is the solution from step two.  [the ordered 

      pair would be (x, 0)]


Example:
Find the intercepts for the following lines

a)
2x  (  4  =  4y

b)
x  =  5y  +  3

c)
2x  +  3y  =  9

d)
y  =  ½ x  +  3/2
Now, let's turn this into a method for graphing a line.  Let's use each of the above examples to graph the lines described.  I, unlike your authors, believe that you should always use three points to graph a line, because the third point can serve as a check.  If you've made any mistake in finding any point, you will notice, because the 3 points won't form a line, whereas 2 points will always form a line!  To find a third point you may choose any number for x or y and then solve for the other variable.  In doing this, you need to be cautious in choosing your number so that you eliminate as many fractions as possible, because fractions are hard to plot.


Example:
Find a third point that is not the x or y-intercept that is 

also a whole numbered ordered pair.

a)
2x  (  4  =  4y

b)
x  =  5y  +  3

c)
2x  +  3y  =  9

d)
y  =  ½ x  +  3/2
Now, let's put all this information together in a method for graphing a linear equation in two variables.

Graphing a Line Using Intercepts

Step 1:     Find x-intercept (point)


Note:  It will not exist if the line is horizontal (y=#) unless y=0

Step 2:     Find y-intercept (point)


Note:  It will not exist if the line is vertical (x=#) unless x=0

Step 3:     Find a 3rd point as in 2nd Example (Note: This is not necessary, but it is smart!)


Note:  In the case of a vertical or horizontal line, you will need 2 additional points
Step 4:     Plot intercept points & 3rd point and label them

Step 5:     Draw a straight line through the 3 points and label the line

Note:  If the intercepts are not whole numbered ordered pairs you may use Step 3 three times to obtain 3 points, or twice in the case that it is just one intercept that isn't a whole numbered ordered pair.

Example:
Graph the first 2 lines from above on the following 

coordinate system.

a)
2x  (  4  =  4y

b)
x  =  5y  +  3





























Not every line appears to be a linear equation in two variables.  There are two special types of lines that appear to only have one variable – they are vertical and horizontal lines.  Horizontal lines, as mentioned before, have equations that look like y = #.  Vertical lines have equations that look like x = #.  There is a third special type of line that has an x and y-intercept that are the same.  This is a line through the origin and it will appear as ax = by or ax  +  by  =  0.  Here is a summary:


Horizontal


y = #


Vertical


x = #


Through the Origin

ax  +  by  =  0      or     ax = by

To graph a line through the origin we follow the above plan, finding one of the intercepts and then two additional points as in step 3.


Example:
Graph the following line through the origin






5x  +  3y  =  0





























To graph a vertical or horizontal line you must realize that the x or y-coordinate is always what the equation indicates and the other coordinate can be any number you choose.  They are straight lines that cross the x or y axis at the point indicated by the equation.  For example, x = 5 is a vertical line with 3 solutions of (5, 1), (5, 0), (5, -251).  This line runs vertically through x =5.  Let's practice one of each on the same coordinate system.


Example:
Graph each of the following on the graph below.





x  =  -2

&

y  =  3





























Applications of linear equations vary widely, but they all describe a linear trend in paired data.  Given an equation describing real data you can give related ordered pairs, graph the equation and use the visual representation to pinpoint ordered pairs without solving the equation.  Let's take a problem from the Lial book and gain some working knowledge about what I'm discussing.


Example:
See p. 207, Beginning Algebra, 9th Edition,  Lial, 

Hornsby and McGinnis


§3.3 The Slope of a Line

Outline
Definitions

  Slope

Rise

Run

Change

Positive Slope

  Negative Slope

What is Slope?

  Visually

     Positive Slope

       Climb Up from Left to Right

     Negative Slope

       Slide Down from Left to Right

  Definition: Change in y over change in x

     Also:

        Rise over Run

        Vertical Change over Horizontal Change

Relationship to Grade & Pitch

   Percent change for grade

   Rise to run for pitch

Calculating or Finding Slope

  3 Methods

     Visual

        Find 2 pts. on a graph

        Make a right triangle

       Count rise and run


+ is up, - is down 


+ is right, - is left

        Slope = rise/run
     Formula

        Find 2 points

        Slope =( y2 ( y1) / (x2 ( x1)

     From Equation (Slope-Intercept Form)

        Solve for y

        Numeric Coefficient of x is slope

Special Lines

   Horizontal

      Zero Slope


Because change in y is zero

   Vertical

      Undefined Slope


Because change in x is zero and division by zero is undefined


Note:  Some authors & people will call this no slope, but this is not acceptable in my class 

           because no means zero and undefined is not zero!

   Parallel Lines

      Equidistant at all points

      Slopes are same

      How to tell?


Find slopes(usually with the equation of the lines)


Compare Slopes


Same means they’re parallel

   Perpendicular

      Meet at a 90( angle

      Slopes are negative reciprocals

      How to tell?


Find the slopes


Compare Slopes


   Take the reciprocal of the slope and then take the opposite of that and compare with other slope.


   If they are the same after the above then they are negative reciprocals

Homework p. 215-219 #1,2,4,6,7,8,9,14,15, #16-24even, #27, #42-48even, #49, 

            #50-60even

Slope is the ratio of vertical change to horizontal change.


m =  rise  =  y2 ( y1  =   (y 



         run      x2 ( x1       (x

Rise is the amount of change on the y axis and run is the amount of change on the x axis.

A line with positive slope goes up when viewing from left to right and a line with negative slope goes down from left to right.  When asked to give the slope of a line, you are being asked for a numeric slope found using the equation from above.  The sign of the slope indicates whether the slope is positive or negative, it is not the slope itself!  Knowing the direction that a line takes if it has positive or negative slope, gives you a check for your calculations, or for your plotting.

There are actually 3 methods for finding a slope.  The first is by using the equation m = y2 ( y1 / x2 ( x1.  We will use this method most often under 3 circumstances – when we have a graphed line and we are trying to give its equation (a skill we will come to soon) and when we know two points on a line (also generally used to give the equation of a line) and when we have an equation and find two points on the line.  To use the equation above you must know that each ordered pair is of the form (x1, y1) and (x2, y2).  The subscripts (the little numbers below and to the right of each coordinate) just help you to keep track of which ordered pair they are coming from.  You must have the coordinate from each ordered pair “lined up over one another” in the formula to be doing it correctly!


Example:
Find the slope of the lines through the following points.

a)
(0,5);(-1,-5)

b)
(-1,1);(1,-1)

In the second method we will looking at a line that is already graphed and getting the ordered pairs from the graph and then plugging them into the equation as above or visualizing the slope as a right triangle as on the next page.

Finding the Slope of a Graphed Line

Step 1:  Locate two points and find their coordinates.

Step 2:  Use the slope formula.
m = y2 ( y1





        x2 ( x1

Example:
Find the slope of the line below by giving two ordered 

pairs and using the formula.






The second way of inspecting a graph is a visualization of what slope is.  In this method, to show your work you must draw a triangle and label the rise and run and then write m = rise/run.

Finding the Slope of a Line Visually

Step 1:  Choose 2 points on the line.

Step 2:  Draw a right triangle by drawing a line horizontally from the lower point 

     
  and vertically from the higher point (so they meet at aright angle).

Step 3:  Count the number of units from the upper point to the point where the 2 

  lines meet.  This is the rise, and if you traveled down it is negative.

Step 4:  Count the number of units from the lower point to the point where the 2 

  lines meet.  This is the run, and if you traveled to the left it is negative.

Step 5:
  Use the version of the slope formula that says  m =  rise 










  run


Example:
Find the slope of the line given below using the visual 

method just described.






The last method uses the equation of a line in a special form.  To put the equation of a line in this special form we solve the equation for y.  The process is the same each and every time so it should not be difficult, but sometimes we make it difficult by thinking too much.  I want to practice solving an equation for y, which by the way, is called the slope-intercept form of a line, for which reasons you will soon be privy!

Solving for y from Standard Form
Step 1:  Add the opposite of the x term to both sides (moving the x to the side with the constant)
Step 2:  Multiply all terms by the reciprocal of the numeric coefficient of the y term 

              (every term meaning the y, the x and the constant term)

Example:
Solve the equation for y (put it into slope-intercept form):






-3x  +  1/2 y  =  -2

The slope-intercept form is achieved by solving for y as we have just done and it tells us some very important information without any extensive calculations.  Of course this does not do us any good unless we have an equation.  This form gives us a slope and a y-intercept, sans ordered pairs or calculations!  Very nice, wouldn’t you agree!?

Slope-Intercept Form

y = mx  +  b


m = slope (the numeric coefficient of x)





b = y-intercept (the y-coordinate of the ordered pair)
Example:
What is the slope and y-intercept of this equation (give the 

y-intercept as an ordered pair).



y  =  6x  (  4


Example:
Find the slope and y-intercept of the equation



2x  +  3y  =  9

In both the examples above we could have found the slope and the y-intercept in much more difficult manners.  Let's use the next example to show that archaic method – a method that we never have to use with our new knowledge of the slope-intercept form of a line.


Example:
Find the slope and the y-intercept of 2x  + 3y = 9 by 

plugging in a value for x and solving for y or vice versa 

in order to get the y-intercept and at least one other point.

Two Applications of Slope

The slope of a line is the same thing as pitch of a roof and the grade of a climb.  It is exactly the same calculation for pitch as for slope and in grade it is simply converted to a percentage.

Special Lines

We have already discussed horizontal and vertical lines, but now we need to discuss them in terms of their slope.

Horizontal Lines, recall, are lines that run straight across from left to right.  A horizontal line has zero slope.  This is because the change in y is zero and zero divided by anything is zero!

Example:
Find the slope of the horizontal line through the points






(0,5);(10,5)

Vertical Lines, recall, are lines that run straight up and down.  A vertical line has undefined slope.  This is because the change is x is zero and everyone knows by now that division by zero is undefined!

Note: that some authors and people will say that a vertical line has no slope.  This will not be accepted in my class.  No slope to me means zero slope and it is obvious that zero and undefined are not the same, so this should end the discussion.


Example:
Find the slope of the line through the points (7, 2)  and  

(7, -1)

Parallel Lines are lines with the same slope.  They are equidistant at every point.  Equations of parallel lines look exactly the same, except the intercept.


Example:
Prove that the following lines are parallel





x  +  y  =  2





2y  =  -2x  +  4

Perpendicular Lines are lines which meet at right angles.  The slopes of perpendicular lines are negative reciprocals of one another.  In other words, if you take the slope of one line, takes its reciprocal, and then take the opposite of that it should be the same as the other lines slope.  In seeing if two lines are perpendicular from their equations focus on the slope.  The intercepts can be anything.


Example:
Prove that the following lines are perpendicular.





2y  =  -x  +  4





x  (  2y  =  2

This brings up another point.  What about if the lines are the same?  What must be true?
§3.4 Equations of a Line
Outline
Definitions

  Slope-Intercept Form
Linear Function

Point-Slope Form



  Standard Form of Linear Equation

Giving Equations of Lines

   4 Methods

      Given Slope & Y-intercept


Plug into slope-intercept form – 
y = mx  +  b


   m  =  slope


   b  = y-intercept

      Given Slope & Random Point


Plug into point-slope form – 
y – y1  =  m(x  (  x1)


   m  = slope


   (x1,y1) is a random point


   x & y are variables and stay in the equation

     Given 2 Points


Find the slope using the formula
m  =   y2  (  y1  







         x2  (  x1

Plug one point and found slope into point-slope form– 
y – y1  =  m(x  (  x1)


   m  = slope; as calculated from two known points


   (x1,y1) is one of the points


   x & y are variables and stay in the equation

      Given a Visual Line


First choose 2 points and use the formula or the visual triangle to find the slope


Second if the y-intercept is a whole number plug it and found slope into slope-intercept form


  Or

            If the y-intercept is not a whole number plug one point and found slope into point-slope 

           form.

Equations of Lines Meeting Special Requirements

   Parallel

      Same Slope

      Different Intercept

   Perpendicular

      Slope is negative reciprocal

      Intercept doesn't matter

  Through specific points & meeting Above Parallel or Perpendicular Requirement

      Find slope based upon parallel or perpendicular requirement

      Use point to plug into point-slope form


Don't forget that if the point happens to be (0, y) it is the y-intercept and you've got it easy


   That's plugging into slope-intercept form!

Graphing a Line with a Point and Slope

  Graph the point

  Use the visual right triangle approach to arrive at 2 more points

Homework p. 226-230 #1-10all, #12-44even, #55-58all, #60

The equation for a line can be written in 3 different forms.  First we learned the standard form, then we introduced the slope-intercept form and finally we'll learn the point-slope form.  Each way of writing the equation has its drawbacks and its benefits, but the slope-intercept is the most informative and therefore the way that we most typically write the equation for a line.  We will start out learning how to write the equation for a line by using this form.  If we have any of the following scenarios we can use slope-intercept form.

Slope-Intercept Form

Scenario 1:
We have the slope and the intercept


Scenario 2:
We have two points and one is the intercept point

Under scenario 1 we have the easiest case.  All we have to do is to plug in the slope for m and the intercept for b.  Recall that the general form of the equation in slope-intercept form is:
y = mx + b;  m = slope &  b = y-intercept


Example:
Use the given information to write an equation for the 

line described in slope-intercept form.

a) m = 2, (0, 3)

b) m = 0, (0,2/3)

c) m = undefined, (0, -1/2)

Note:  This is the only vertical line that can be described this way!  Why?
Under scenario 2 we have a little more work, but it still isn't bad.  All we must do is calculate the slope and then plug into the slope-intercept form as described under the first scenario.


Example:
Find the slope of the following lines described by the 

points.



a)
(0, 5) & (-1, 7)



b)
(2, 4) &  (0, 0)

Note:  This is a line through the origin.


c)
(2, -5)  &  (2, 0)

If there is no y-intercept given then we must use the point-slope form.  There are also 2 scenarios here.  They are as follows:

Point-Slope Form


Scenario 1:
You are given the slope & a point without the y-intercept

Scenario 2:
You are given two points besides the y-intercept 

Under the 1st scenario your job is the easiest.  You need only plug into the point-slope form:

y ( y1  =  m(x  (  x1)
where m = slope  &  (x1, y1) is a point


Example:
Find the equation of the line described by the point and 

slope given.



a)
(-2, 5)  m  = -1



b)
(1, -3),  m  =  ½


Example:
In the following case, why can't I use the point-slope 

form to write the equation of the line and why doesn't it 

matter?




(0, -5),  m = undefined

The last method is the visual method or what your text calls the geometric approach.  In this method the line will be drawn and from inspection the equation will be derived.  Here are the scenarios:

Visual (Geometric) Approach


Scenario 1:
The line obviously passes through a whole numbered y-intercept


Scenario 2:
The y-intercept is not precisely a whole number and anything you 

write down is really a guesstimate.

Under the first scenario we can once again rely upon our slope-intercept form, but we will either have to a) calculate the slope using two points  or  b) use the visual (geometric) method of finding the slope as discussed earlier.  If you want to make things difficult for yourself you could use the point-slope form, but remember, we should always finish a problem by putting the equation in slope-intercept form.


Example:
Give the equation of the line below.





Here is an example from the second scenario where the y-intercept is not a whole number.  We have to use the point-slope form.  Still we can calculate or geometrically arrive at the slope.


Example:
Give the equation of the line below.





Writing An Equation with Special Requirements
Finally, we need to discuss how to write the equation of a line given certain requirements.  Those requirements involve the equation of a line that is perpendicular or parallel and a point that lies on the line for which you are graphing an equation.  When you have these requirements, you can easily find the slope and then use the point-slope form to give the equation of your new line.


Example:  
Find the slope of the following lines.

a) Parallel to the line  y = 4  and passing through  (2,-2)

b) Perpendicular to x = 1 and passing through (8,111)

c) Perpendicular to 3x  +  6y  =  10 through  (2,-3)

I'm going to leave the rest of these as exercises for you, because they will tell you how much you know about special lines.

d) Vertical through (-1000, 2)

e) Horizontal through  (1239,1/4)

f) With slope, -4; y-intercept, -2

g) With undefined slope through (-3, 1)

h) With zero slope through (1/3,7.8)

i) Through (5,9)  parallel to the x-axis

j) Through (4.1,-92) perpendicular to the x-axis

Graphing a Line From a Point and the Slope
If we wish to graph a line in from its slope-intercept form (or just from a point & slope) it is really quite easy and we can use the visual, geometric approach to accomplish it.  However, if you do not like the visual approach, you can always use the y-intercept and find a second & third point the old fashioned way, but we've already covered that.


Example:
Graph the line with the given equation



y  =  2x  (  2


§3.5 Graphing Linear Inequalities in 2 Variable
Outline
Definitions

   Linear Inequality in 2 Variables

Boundary Line

Check (Test) Point

Linear Inequalities in 2 Variables

     Form – 
ax  +  by  <  c,  a, b & c are #’s where a & b aren’t zero at same time

     Important Vocab


Boundary Line – The line which is found by graphing the inequality as an equality


     If < or >  then it is a dashed line


     If ( or ( then it is a solid line


Check Points – Two points, one located above and one located below the line that allow the 

           solution set to be graphed


     If solved for y and > or( then the check point above will be a solution


     If solved for y and < or( then the check point below will be a solution


Shaded Region  -- The area below or above the boundary line which is shaded to indicate the 

solution set for the linear inequality in 2 variables.


     Found by using check points;  Check point is a true solution then the region where it is located 

     is shaded and indicates the solution set.

Homework p. 235-237 #1-4all(support), #5-10all(write bold words too), #12-16even, #17,18, 

#20-30even, #38

A linear inequality in two variables is the same as a linear equation in two variables, but instead of an equal sign there is an inequality symbol ((, (, (, or ().



Ax  +  By  (  C



A, B & C are constants









A & B not both zero









x & y are variables

  It is extremely important not to confuse a linear inequality in two variables with a linear inequality in one variable.  We studied linear inequalities in one variable in section 2.8.  These linear inequalities in one variable are graphed on a number line and only have one variable!  Let's review them briefly, in hopes that we will not forget the difference when we come across them together, in the future.

Recall:  To graph a linear inequality in 1 variable



Step 1:  Solve for the variable as if it were an equality, except 

 
   when multiplying or dividing by a negative, in which 

   case the inequality flips.



Step 2:  Graph on a number line.

a) Use solid dots for ( or ( endpoints [brackets in Lial]
b) Use open circles for ( or ( endpoints (parentheses in Lial)
c) Solid line to the right for  ( or (
d) Solid line to the left for ( or (
e) For ( use a solid line with arrows on both ends

f) For ( use nothing

Example:  Solve and Graph

a) 3x  (  2  (  5

b)  0 (  4x  (  7  (  9

  Determining if an ordered pair is the solution set to a linear inequality is just like determining if it is a solution set to linear equality; we must evaluate the inequality at the ordered pair and see if it is a true statement.  If it is a true statement, then the ordered pair is a solution, and if it is false then it is not a solution.


Example:  Determine if the following ordered pairs are solutions to 





5y  +  2  ( -7x

a) (0, -1)

b) (-1,-1)

c) (-1,1)

Graphing a Linear Inequality in Two Variables

Step 1:  Solve the equation for y (don't forget that the sense of the 

   inequality will reverse if multiplying or dividing by a 

   negative.)


Step 2:  Graph the line y = ax  +  b

a) If ( or ( then line is solid

b) If  ( or ( the line is dotted

Step 3:  Select 2 checkpoints (ordered pairs in two regions created by 

   the line)

a) One above the line

b) One below the line

Step 4:  Evaluate the inequality at the checkpoints and for the 

   checkpoint that creates a true statement, shade that region

Example: 
Graph   y  (  2x  +  4


Example:  
Graph 

2x  +  y  (  4


Example:  
Graph


3x  (  4y  (  12


§3.6 Introduction to Functions
To be covered at a later time.

Practice Test Ch. 3

1.
Graph the following points, labeling them correctly.


a)  (0, 7)
b)  (-2, 3)
c)  (-5, 0)
d)  (-1, -1)





























2.
On the above graph there are 4 points given as a-d, give their correct 

ordered pairs here.

a)




b)

c)




d)

3.
Find the slope of the line that passes through the points (-3, 2) and 

(6,-2) and then give its equation in slope-intercept form. (Hint: You 

should use the point-slope form.)

4.  
Complete the table:
3x  (  y  =    1

	x
	y

	2
	

	
	2

	-3
	


5.
For 

5x  +  2y  =  10



a)  Is (-3, 5/2) a solution to the equation?

b)  Put the equation into slope-intercept form

c)  Give the y-intercept

d)  Find the x-intercept

e)  Is the slope positive or negative?  Explain.

f)  Graph the line


























6.
Complete the following by filling in the blanks:

a)  
A line is the same as another when the _________ and 

 
 ______________ are the same.

b)  The slope of a vertical line is __________________.

c)  The slope of a horizontal line is __________________.

7.
Find the numeric slope of the following line and give its equation:



























8.
Graph the linear inequality
2x  (  3y  >  15





























9.
Circle the graph that would best represent the graph of the line:  y = -x  (  1








10.
Lines which are perpendicular have ____________________________ slope(s).  (Fill in the blank with the most appropriate of the following.)

a) different

b) negative reciprocal

c) the same

11.
Write the equations of any two lines that are parallel to one another.  Write them in slope-intercept form.  A line is not considered parallel to itself.

12.  
Find the slope of a line perpendicular to the line through the points (2, 1) and 

(5, 2)

13.  
Find the slope of a line parallel to the line through the points (-2, 5) and (4, 6)
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